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Fall-planted spring oats: A low risk cover crop to reduce erosion following
soybeans
Abstract
Soil erosion during a com-soybean [Zea mays L.; Glycine max (L.) Merr.] rotation is often greater than during
continuous com ( 1, 3 ). Loss of residue cover following soybean harvest exposes soil to direct impact of
raindrops. This, coupled with a deterioration in aggregate stability associated with soybean cropping, results in
dispersion and transport of soil particles (2). Water infiltration decreases as dispersed particles clog water-
conducting pores; consequently, runoff increases. The cumulative effect of these processes is accelerated soil
erosion. Use of a cover crop following soybeans might reduce erosion.
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Fall-planted spring oats: 
A low-risk cover crop to reduce erosion 
foil owing soybeans 
Steven J. Corak, Thomas C. Kaspar, and Robert Horton 
Soil erosion during a com-soybean [Zea mays L.; Glycine 
max (L.) Merr.] rotation is often greater than during continu-
ous com ( 1, 3 ). Loss of residue cover following soybean 
harvest exposes soil to direct impact of raindrops. This, 
coupled with a deterioration in aggregate stability associated 
with soybean cropping, results in dispersion and transport of 
soil particles (2). Water infiltration decreases as dispersed 
particles clog water-conducting pores; consequently, runoff 
increases. The cumulative effect of these processes is acceler-
ated soil erosion. Use of a cover crop following soybeans might 
reduce erosion. 
Several factors have discouraged adoption of cover crop-
ping systems. First, additional money must be spent to estab-
lish the cover crop. Second, inclusion of a cover crop requires 
more intensive management and adds risk. For example, 
depletion of soil moisture by a cover crop during a dry spring 
can cause poor crop stands and reduced yields (4). 
We initiated a statewide study in Iowa during 1990 to 
evaluate fall-planted spring oats as a management option for 
reducing erosion following soybeans. Aboveground dry mat-
ter accumulated by oats prior to winterkill will supplement 
residue remaining after soybean harvest. Furthennore, be-
cause oats do not overwinter, this should minimize the risk of 
moisture depletion and eliminate the need for herbicides to 
kill the cover crop. Herein, we present data from the first oat 
dry matter measurement at 4 to 7 weeks after planting. 
Methodology 
We solicited cooperators for this project through Practical 
Farmers of Iowa (PFI), an organization committed to involv-
ing producers in on-farm research. We chose locations for the 
1990-1991 season to represent a range of soil types across the 
state. Additional criteria were that sites must be rotated from 
soybeans to com during the 1991 growing season and that all 
planting be done with 30-inch row spacings. The Holland and 
Yarmouth sites are on the farms of PFI members. The Sioux 
Center site is at the Agriculture Stewardship Center farm of 
Dordt College. The Boone site is an Iowa State University 
field location. Tillage systems included both no-till and ridge-
till at Boone, ridge-till at Holland and Yarmouth, and conven-
tional tillage at Soiux Center. 
A popular midseason cultivar of spring oats ('Ogle') was 
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planted at all locations. As soon as possible after soybean 
harvest, oats (120 pounds/acre) were planted with a no-till 
drill set to 7.5 inches between rows. We used the same drill, 
calibration setting, and seed lot at all locations. We adjusted 
coulters and press wheels as necessary to control planting 
depth and allow the drill to follow the contour of the soil 
surface. Additional planting treatments at Boone included oat 
seed broadcast 12 days prior to soybean harvest (beginning of 
leaf drop); broadcast immediately prior to soybean harvest; 
and broadcast immediately after soybean harvest. We broad-
cast seed by hand at 120 pounds/acre. 
We determined the quantity of aboveground dry matter 
accumulated by oats prior to winterkill. We centered a frame, 
constructed from PVC tubing that measured 30 inches wide 
by 20 inches long, over an old soybean row. We photographed 
the area within the frame, counted and cut oat seedlings within 
this area at the soil surface, and estimated the weight per plant 
by dividing the total dry weight of all plants by the number of 
plants counted. 
Results and discussion 
Dates for planting oats with the drill ranged from Septem-
ber 26 at Boone to October 13 at Yarmouth. Good oat stands 
became established at all the locations (Table 1). Total 
aboveground dry weight and weight per plant were much 
greater at the Boone site than at the other locations. This 
probably reflects the greater time between planting and a 
subsequent period of below-freezing temperatures during the 
week of October 21. Earlier drilling at all sites would have 
been possible if weather conditions had not delayed soybean 
maturity and harvest. 
When averaged across all planting methods at Boone, 
tillage system had no effect on either stand establishment or 
dry weight of oat seedlings (Table 2). The early broadcast 
treatment produced the largest plants; total dry matter accu-
mulation was greater than for the drilled treatment even 
though there were fewer plants per unit area. Poor stand 
establishment resulted when we broadcast oats after the 
combine, and seed remained on top of soybean residue. We 
obtained better stands when seed was . placed under the 
residue by broadcasting ahead of the combine. These plants 
were fewer in number and smaller than those placed below the 
soil surface with the drill. 
We obtained only slightly lower values for total aboveground 
dry weight when we drilled oats after soybean harvest rather 
than broadcasting oats 12 days earlier into the standing crop 
(Table 2). It also appeared that seedlings from the drilled 
treatment were more resistant to frost damage following 
temperatures of less than 20" F that occurred several days after 
we harvested the dry weight samples. Drilled plants were 
probably more resistant to frost because the growing points of 
these plants were at or below the soil surface. The growing 
points of the broadcast seeded plants were above the soil 
surface. 
Growth of oats during the first year of this study was lower 
than we desired. We observed more encouraging results at a 
location that was not part of this experiment. Effects of oats 
on infiltration, erosion, and the subsequent corn crop remain 
to be determined. Hopefully, fall-planted spring oats can be 
Table 1. Population, total aboveground dry weight, and weight/plant of oat seedlings at all locations. Oat seed were planted 
with a no-till grain drill after soybean harvest. 
Days After Population Dry Weight Seedling Weight Per Plant 
Location Tillage Planting (number/square foot) (pounds/acre) (grams) 
Boone No-till 36 34ab* 136b 0.041b 
Boone Ridge-till 36 36a 161a 0.047a 
Holland Ridge-till 27 35ab 49c 0.015c 
Sioux Center Conventional 34 28b 26d 0.010d 
Yarmouth Ridge-till 32 33ab 37cd 0.012cd 
·values within columns followed by the same letter are not significantly different by LSD00,. 
Table 2. Population, total aboveground dry weight, and weight/plant of oat seedlings as affected by tillage system and 
oat planting method. All data are from the Boone location. 
Planting Method 
Broadcast 
Early 
Before combine 
After combine 
Drilled 
After combine 
LSDoos 
Tillage (T) 
Planting method (P) 
TxP 
Population 
(number/square foot) 
Ridge-till No-till 
21· 
21 
4 
36 
NS 
3.6 
NS 
21 
15 
3 
34 
Dry Weight 
(pounds/acre) 
Ridge-till No-till 
179 
45 
7 
161 
NS 
26.3 
NS 
179 
31 
7 
136 
Seedling Weight Per Plant 
(grams) 
Ridge-till No-till 
0.093 
0.023 
0.021 
0.047 
NS 
0.009 
NS 
0.087 
0.022 
0.023 
0.041 
•All plants were harvested during the same two day period. This was 48 days after oat planting for the early broadcast treatment and 36 days after planting 
for all other treatments. 
developed into a low-cost, low-risk approach to reducing 
erosion and improving tilth. 
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Long-run impacts of cover crops on yield, 
farm income, and nitrogen recycling 
Thyrele Robertson, Verel Benson , Jimmy R. Williams, 
Charles H. Lander, and David L. Schertz 
A query of AGRICOLA for the period January 1984 
through July 1990 for articles with nitrogen (N) recycling or 
cover crop as key words produced a listing of 344 titles. None 
of these articles treated the use of cover crops to recycle N. A 
paucity of literature on the use of cover crops to recycle N is 
not unusual given the recent concern about N pollution of 
groundwater and the complex, costly, and long-run nature of 
setting up experiments to evaluate the impact of cover crops 
on recycling N. 
Decoursey ( 1, 2, 3) indicates that process models can be 
used as an aid to research in the fields of nonpoint source 
pollution. The Erosion-Productivity Impact Calculator (EPIC) 
is a process model that the Agricultural Research Service, 
Economic Research Service, and the Soil Conservation Ser-
vice developed to evaluate the impacts of alternative crop 
production practices on a variety of yield and nonpoint-source 
pollution parameters (4, 8). Because EPIC has a variety of 
subroutines that simulate plant growth processes and their 
impacts on soil structure, N, and phosphorus (P) pools and a 
wide variety of nonpoint-source pollution parameters, we 
used it in this analysis to evaluate the impacts of cover crops 
on N recycling. Investigators have used EPIC in a number of 
analyses, including the impacts of alternative conservation 
practices, tillage practices, and/or global climate change on 
yields and nonpoint-source pollution parameters (5, 6, 8, 9) 1• 
Methodology 
We used EPIC to simulate the impact of cover crops on N 
recycling. We designed a set of control crop rotations repre-
sentative of soils in the Southeast and Com Belt. We then 
added a cover crop to the rotations. The simulations were run 
for a 25-year period to allow for the incorporation of organic 
matter to the soil from the addition of cover crops to the 
rotation and to account for the extremes in variations of 
temperature and precipitation. Given that EPIC tracks the 
1 Benson, V. W., C. Bogusch, Jr., and J. R. Willliams. 1990. "Sensitivity of 
water quality indicators to evapotranspiration and soil water storage estimates." 
Paper presented at the 45th Annual Meeting of the Soil and Water Conservation 
Society, Salt Lake City, Utah. 
Benson, V. W., P. T. Dyke, C. A. Jones, P. T. Teague, and J. R. Williams. 
1989. "Using EPIC to address point soil erosion and water quality goals." Paper 
presented at the 44th Annual Meeting of the Soil and Water Conservation 
Service, Edmonton, Alberta. 
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